


A journey through QCD

ALICE,arXi®211.04384

ALICE review of Rur2lstudies:

A QGP properties in heaxgn collisions
® Macroscopic properties AR
® Interactions ofpartonswith QGP medium ~ Ajourney through QCD
® Hadronization S\

e Electromagnetic effects
e |nitial state

A QGRlike effects in small systems
A Many other aspects of QCD and beyond



https://arxiv.org/abs/2211.04384

Relativistic heavyion collisions

ALICE

Time: 0 fm/c <1fm/c ~10 fm/c ~1015 fm/c



ALICE detector
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A Broad momentum acceptance
A World leading particle identification
A Precise vertexing
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Global properties
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Lightflavour spectra @
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AHadron yields described by statistics
hadronization models over many
orders of magnitude

AChemical equilibrium close to QGP
transition temperature
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Charmonium melting and regeneration &,
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A Interplay of melting and regeneration effects

A Large regeneration effects at the LHC due to much larger
charm cross sectiocompared to RHIC/SPS

A Larger regeneration effects at midrapidity and at lpw
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Excited quarkonium states
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Different states have different binding energies. Loosely bound states melt fir
Sequential suppressiaof individual states provides@ il K SN 2 YS (I S N.
Charmonium: sequential suppression + regeneration effects

Bottomonium: seguential suppression
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Probing hadronic phase with resonances
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Temperature scales
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Hydrodynamic stage

To: Y(2S).Y(1S)

Tefe(Y)

. Teff(h i)
@ Chemical freeze-out (Tchem)

@) Kinetic freeze-out (Tkin)

<« Lattice QCD: Crossover phase transition range
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Many observables imply
temperatures far greater thafh,

e Sequential melting of
guarkonium states

e Effective thermal photo ~ 2T

e Chemical freezeut ~T,
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Anisotropic flow @
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A Spatial anisotropy and density fluctuations of the initial o< 1+ Z 2vy(pr) cos (n(¢ —¥,))
state inducemomentum anisotropyia QGP response do n=1

A Characterisedby anisotropic flow coefficients,
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QGP properties from anisotropic flow

Centrality (%)
ALICE,arXi®211.04384

Centrality (%)
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Hard probes
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Jet
A Jet and higlp; hadron suppression observed over extensive range

A Explained by energy loss of hardrtonsinteracting with QGP medium
e Dominated by radiative emissiokxtracted energy loss:E2 GeV
A New Mi-based techniques allow for the extension to lovggiand largelR= 0.6

https://www.int.washington.edu/node/776
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Heavyflavours
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A D-meson spectra measured down to 0 p;

A Challenge for charm-quark transport models to describe both the R,, and anisotropic flow (v,):
e providing constraints on heavy-quark spatial diffusion coefficient: 1 . 5 BT, 4.5

A D mesons from bottom decays are less suppressed than those formed from charm
® Indication of mass dependent radiative losses in agreement with expectations from QCD 14
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Initial state with ultra-peripheral collisions
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Coherent J/ photoproduction: probing lowk gluon PDFs in the nucleus

Neutron emission due to EMD helps to decouple-toand highx
contributions
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Initial state with ultra-peripheral collisions

ALICE
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ALICE, JHEP 10 (2023) 119
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Coherent J/ photoproduction: probing lowx gluon PDFs in the nucleus

Neutron emission due to EMD helps to decouple-toand highx
contributions

Comparison with thempulse approximatiorfno nuclear effects) allows
for extraction of the gluon shadowing factch~O.5 at xD10° 15
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Probing transverse profile of Pb nuclel
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QGPRlike effects
In small collision systems
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